Reactive oxygen species activate focal adhesion kinase, paxillin and p130cas tyrosine phosphorylation in endothelial cells.
Reactive oxygen species (ROS), particularly hydroxyl radical (HO*), increase neutrophil adherence to hypoxanthine-xanthine oxidase (HX-XO)-treated human umbilical vein endothelial cells (HUVEC) in culture. This adherence is inhibited by the tyrosine kinase inhibitors genistein (30 microM) and herbimycin A (0.9 microM), suggesting the involvement of tyrosine kinase. Phosphorylation of several HUVEC proteins in the range of 120-130 and 70 kDa was found to depend on the XO concentration and stimulation time. This phosphorylation was inhibited by the antioxidants dimethylthiourea (DMTU, 0.75 to 7.5 mM) and pentoxifylline (Ptx, 0.1 mM), and by the iron chelators desferrioxamine (DF, 1 mM) and hydroxybenzyl ethylene diamine (HBED, 0.5 mM), suggesting the involvement of HO*. Three tyrosine-phosphorylated proteins, focal adhesion kinase (p125FAK), paxillin (PAX) and p130cas were isolated and characterized by immunoprecipitation and western blotting. Antioxidants and iron chelators reduced their phosphorylation. HUVEC treated with ROS for 15 min showed actin stress fiber formation. Cytochalasin D (5 microM) inhibited tyrosine phosphorylation and PMN-HUVEC adherence, showing the importance of cytoskeleton integrity in these two functions. In conclusion, HO*, which is involved in increased PMN-HUVEC adhesion, also increases tyrosine phosphorylation on three major cytoskeleton proteins which seem to play a role in this adhesion.